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DETAILED ACTION 



Drawings 



1 . Figures 1-3 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). A proposed drawing correction 
or corrected drawings are required in reply to the Office action to avoid abandonment of 
the application. The objection to the drawings will not be held in abeyance. 



2. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The^ 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be dear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, 
"The disclosure concerns," "The disclosure defined by this invention," "The 
disclosure describes," etc. 

3. The spacing of the lines of the specification is such as to make reading and entry 
of amendments difficult. New application papers with lines double spaced on good 
quality paper are required. 

4. The claims are objected to because the lines are crowded too closely together, 
making reading and entry of amendments difficult. Substitute claims with lines one and 



Specification 
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one-half or double spaced on good quality paper are required. See 37 CFR 1 .52(b). 



5. The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

6. Claims 1-3 are rejected under 35 U.S.C. 102(b) as being anticipated by Tanaka 
et al. (US 5,506,429). 

[claim 1] 

7. In regard to claim 1 , note that Tanaka discloses a solid Image pickup apparatus 
(Figure 1 , Item 20) comprising: a pixel string In which a plurality of photoelectric 
converting sections corresponding to pixels are arranged in one string (Figure 1 , Items 
PI and P5); a CCD register (Figure 1 , Item 24), adjacently arranged to said pixel string, 
for successively transferring, In a predetermined direction, signal charges 
photoelectrlcally converted in the respective photoelectric converting sections (Column 
4, Lines 48-50); a wiring layer (Figure 2, Item 34) formed above said CCD register and 
its periphery via an Insulating layer (Figure 2, Item 38); and a contact formed In a strip 
shape along electric charge transfer direction of said CCD register and connected to 
said wiring layer (Figure 2, Item CI). 

[claim 2] 



Claim Rejections - 35 USC § 102 
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8. In regard to claim 2, note that Tanaka discloses a solid image pickup apparatus 
(Figure 1 , Item 20) comprising: a pixel string in which a plurality of photoelectric 
converting sections corresponding to pixels are arranged in one string (Figure 1, Items 
PI and P5); a CCD register (Figure 1 , Item 24), adjacently arranged to said pixel string, 
for successively transferring, in a predetermined direction, signal charges 
photoelectrically converted in the respective photoelectric converting sections (Column 
4, Lines 48-50); a transfer electrode for supplying a voltage for transferring to said CCD 
register (Figure 2, electrode below C1 ); n (n is an integer of two or more) pieces of 
wiring layers (Figure 2, Items 34 and 36) formed in lamellar shape above said transfer 
electrode and its periphery via an insulating layer (Figure 2, Items 38 and 39); and a 
contact formed in a strip shape along electric charge transfer direction of said CCD 
register to at least one location between the transfer electrode and the wiring layer 
(Figure 2, Item C1 ) and between two wiring layers vertically adjacent to each other 
(Figure 2, Item C2) via said insulating layer. 

[claim 3] 

9. In regard to claim 3, note that Tanaka discloses a solid image pickup apparatus 
(Figure 1, Item 20) comprising: a pixel string in which a plurality of photoelectric 
converting sections corresponding to pixels are arranged in one string (Figure 1 , Items 
PI and P5); a CCD register (Figure 1, Item 24), adjacently arranged to said pixel string, 
for successively transferring, in a predetermined direction, signal charges 
photoelectrically converted in the respective photoelectric converting sections (Column 
4, Lines 48-50); n (n is an integer of two or more) pieces of wiring layers (Figure 2, 
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Items 34 and 36) formed in lamellar shape above said CCD register and its periphery 
via an insulating layer (Figure 2, Items 38 and 39); and a contact formed in a strip shape 
along electric charge transfer direction of said CCD register to at least one location 
between the transfer electrode and the wiring layer (Figure 2, Item C1) and between two 
wiring layers vertically adjacent to each other (Figure 2, Item C2) via said insulating 
layer. 



10. Claims 1, 4 and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
the applicants admitted prior art. 

[claim 1] 

11. In regard to claim 1 , note that the applicants admitted prior art discloses a solid 
state image pickup apparatus (Figure 1) comprising: a pixel string in which a plurality of 
photoelectric converting sections corresponding to pixels are arranged in one string 
(Figure 1 . Item 1 b); a CCD register (Figure 1 , Item 3b), adjacently arranged to said pixel 
string, for successively transferring, in a predetermined direction, signal charges 
photoelectrically converted in the respective photoelectric converting sections (Page 1, 
Lines 30-36); a wiring layer (Figure 3, Items 8 and 80) formed above said CCD register 
and its periphery via an insulating layer; and a contact formed in a strip shape along 
electric charge transfer direction of said CCD register and connected to said wiring layer 
(Figure 2, Items 9). 

[claim 4] 
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12. In regard to claim 4, note that the applicants admitted prior art discloses a solid 
image pickup apparatus wherein said wiring layer (Figure 3, Item 6) is disposed to apply 
a voltage to at least one of the transfer electrode (Figure 3, Item 31 ) of said CCD 
register, an electrode other than the electrode of said CCD register (Figure 3, Item 2b), 
and a semiconductor area (Figure 3, Region 1 1 and part of Region 12). 

[claim 7] 

1 3. In regard to claim 7, note that the applicants admitted prior art discloses a shift 
electrode (Figure 3, Item 2b) which is formed between said pixel string (Figure 3, Item 
lb) and said CCD register (Figure 3, Item 12) and which transfers, to said CCD register, 
the signal charges photoelectrically converted in the respective photoelectric converting 
sections in said pixel string (Page 1, Lines 30-32); a shift electrode wiring layer for 
applying a voltage for transferring electric charge to said shift electrode (Figure 3, Item 
6); and a contact which is formed into a strip shape along a direction crossing 
substantially at right angles to electric charge transfer direction under said shift 
electrode and which connects said shift electrode to said shift electrode wiring layer 
(Figure 2, Item 7). 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth In this Office action: 

(a) A patent may not be obtained though the inventbn is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

15. Claims ^ are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
applicants admitted prior art in view of Tanaka et al. (US 5,506,429). 

[claim 2] 

16. In regard to claim 2, note that the applicants admitted prior art discloses a solid 
state image pickup (Figure 1) apparatus comprising: a pixel string in which a plurality of 
photoelectric converting sections corresponding to pixels are arranged in one string 
(Figure 1, Item lb); a CCD register (Figure 1, Item 3b), adjacently arranged to said pixel 
string, for successively transferring, in a predetermined direction, signal charges 
photoelectrically converted in the respective photoelectric converting sections (Page 1, 
Lines 30-36); a transfer electrode for supplying a voltage for transferring to said CCD 
register (Figure 3, Item 31); and a contact (Figure 2, Item 9) formed in a strip shape 
along electric charge transfer direction of said CCD register to at least one location 
between the transfer electrode and the wiring layer (Figure 3, Item 80). Therefore, it 
can be seen that the applicants admitted prior art lacks n (n is an integer of two or more) 
pieces of wiring layers formed in lamellar shape above said transfer electrode and its 
periphery via an insulating layer and a contact formed in a strip shape along electric 
charge transfer direction of said CCD register to at least one location between two 
wiring layers vertically adjacent to each other via said insulating layer. 

17. Tanaka et al. discloses a "double-layered transfer gate" structure (Column 5, 
Lines 1 1-25) which prevents the occurrence of pulse delay and rounding of pulse wave- 
forms (Column 1, Lines 44-55). It would have been obvious to one of ordinary skill in 



m 
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the art at the time the invention was made to combine the double-layered transfer gate 
structure of Tanaka et al. with the transfer electrode of the applicants admitted prior art 
to prevent the occurrence of pulse delay and rounding of pulse wave-forms when 
driving the solid state image pickup apparatus, 
[claim 3] 

18. In regard to claim 2, note that the applicants admitted prior art discloses a solid 
state image pickup (Figure 1) apparatus comprising: a pixel string in which a plurality of 
photoelectric converting sections corresponding to pixels are arranged in one string 
(Figure 1. Item 1b); a CCD register (Figure 1, Item 3b), adjacently arranged to said pixel 
string, for successively transferring, in a predetermined direction, signal charges 
photoelectrically converted in the respective photoelectric converting sections (Page 1, 
Lines 30-36); Therefore, it can be seen that the applicants admitted prior art lacks n (n 
is an integer of two or more) pieces of wiring layers formed in lamellar shape above said 
CCD register and its periphery via an insulating layer and a contact formed in a strip 
shape along electric charge transfer direction of said CCD register to at least one 
location between two wiring layers vertically adjacent to each other via said insulating 
layer. 

19. Tanaka et al. discloses a "double-layered transfer gate" structure (Column 5, 
Lines 1 1-25) which prevents the occurrence of pulse delay and rounding of pulse wave- 
forms (Column 1 , Lines 44-55). It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to combine the double-layered transfer gate 
structure of Tanaka et al. with the transfer electrode above the CCD register of the 
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applicants admitted prior art to prevent the occurrence of pulse delay and rounding of 
pulse wave-forms when driving the solid state image pickup apparatus, 
[claim 5] 

20. In regard to claim 5, note that the applicants admitted prior art discloses a solid 
image pickup apparatus wherein said wiring layer (Figure 3, Item 6) is disposed to apply 
a voltage to at least one of the transfer electrode (Figure 3, Item 31 ) of said CCD 
register, an electrode other than the electrode of said CCD register (Figure 3, Item 2b), 
and a semiconductor area (Figure 3, Region 11 and part of Region 12). 

[claim 6] 

21 . In regard to claim 6, note that the applicants admitted prior art discloses a solid 
image pickup apparatus wherein said wiring layer (Figure 3, Item 6) is disposed to apply 
a voltage to at least one of the transfer electrode (Figure 3, Item 31 ) of said CCD 
register, an electrode other than the electrode of said CCD register (Figure 3, Item 2b), 
and a semiconductor area (Figure 3, Region 1 1 and part of Region 12). 

[claim 8] 

22. In regard to claim 8, note that the applicants admitted prior art discloses a shift 
electrode (Figure 3, Item 2b) which is formed between said pixel string (Figure 3, Item 
1b) and said CCD register (Figure 3, Item 12) and which transfers, to said CCD register, 
the signal charges photoelectrically converted in the respective photoelectric converting 
sections in said pixel string (Page 1 , Lines 30-32); a shift electrode wiring layer for 
applying a voltage for transferring electric charge to said shift electrode (Figure 3, Item 
6); and a contact which is formed into a strip shape along a direction crossing 
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substantially at right angles to electric charge transfer direction under said shift 
electrode and which connects said shift electrode to said shift electrode wiring layer 
(Figure 2, Itenn 7). 
[claim 9] 

23. In regard to claim 9, note that the applicants admitted prior art discloses a shift 
electrode (Figure 3, Item 2b) which is formed between said pixel string (Figure 3, Item 
lb) and said CCD register (Figure 3, Item 12) and which transfers, to said CCD register, 
the signal charges photoelectrically converted in the respective photoelectric converting 
sections in said pixel string (Page 1, Lines 30-32); a shift electrode wiring layer for 
applying a voltage for transferring electric charge to said shift electrode (Figure 3, Item 
6); and a contact which is formed into a strip shape along a direction crossing 
substantially at right angles to electric charge transfer direction under said shift 
electrode and which connects said shift electrode to said shift electrode wiring layer 
(Figure 2, Item 7). 

[claim 10] 

24. In regard to claim 10, note that the applicants admitted prior art lacks an upper 
stage wiring layer formed above said shift electrode wiring layer via the insulating layer; 
and a contact which is formed into the strip shape along the electric charge transfer 
direction of said CCD register or along a direction crossing substantially at right angles 
to electric charge transfer direction under said shift electrode and which connects said 
shift electrode wiring layer to said upper stage wiring layer. 
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25. Tanaka et al. discloses a "double-layered transfer gate" structure including an 
upper-stage wiring layer (Figure 2, Itenn 36) formed above the electrode wiring layer via 
an insulating layer (Figure 2, Item 39; Column 5, Lines 1 1-25) and a contact (Figure 2, 
Item C2) which connects the electrode wiring layer (Figure 2, Item 34) to the upper- 
stage wiring layer. The structure of Tanaka et al. prevents the occurrence of pulse 
delay and rounding of pulse wave-forms (Column 1 , Lines 44-55). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
the double-layered transfer gate structure of Tanaka et al. with the shift electrode of the 
applicants admitted prior art to prevent the occurrence of pulse delay and rounding of 
pulse wave-forms when driving the solid state image pickup apparatus. 



26. In regard to claim 1 1 , note that the applicants admitted prior art lacks an upper 
stage wiring layer formed above said shift electrode wiring layer via the insulating layer; 
and a contact which is formed into the strip shape along the electric charge transfer 
direction of said CCD register or along a direction crossing substantially at right angles 
to electric charge transfer direction under said shift electrode and which connects said 
shift electrode wiring layer to said upper stage wiring layer. 

27. Tanaka et al. discloses a "double-layered transfer gate" structure including an 
upper-stage wiring layer (Figure 2, Item 36) formed above the electrode wiring layer via 
an insulating layer (Figure 2, Item 39; Column 5, Lines 1 1-25) and a contact (Figure 2, 
Item C2) which connects the electrode wiring layer (Figure 2, Item 34) to the upper- 
stage wiring layer. The structure of Tanaka et al. prevents the occun^ence of pulse 



[claim 11] 
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delay and rounding of pulse wave-forms (Column 1, Lines 44-55). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
the double-layered transfer gate structure of Tanaka et al. with the shift electrode of the 
applicants admitted prior art to prevent the occurrence of pulse delay and rounding of 
pulse wave-forms when driving the solid state image pickup apparatus, 
[claim 12] 

28. In regard to claim 12, note that the applicants admitted prior art lacks an upper 
stage wiring layer formed above said shift electrode wiring layer via the insulating layer; 
and a contact which is formed into the strip shape along the electric charge transfer 
direction of said CCD register or along a direction crossing substantially at right angles 
to electric charge transfer direction under said shift electrode and which connects said 
shift electrode wiring layer to said upper stage wiring layer. 

29. Tanaka et al. discloses a "double-layered transfer gate" structure including an 
upper-stage wiring layer (Figure 2, Item 36) formed above the electrode wiring layer via 
an insulating layer (Figure 2, Item 39; Column 5, Lines 11-25) and a contact (Figure 2, 
Item C2) which connects the electrode wiring layer (Figure 2, Item 34) to the upper- 
stage wiring layer. The structure of Tanaka et al. prevents the occurrence of pulse 
delay and rounding of pulse wave-forms (Column 1 , Lines 44-55). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
the double-layered transfer gate structure of Tanaka et al. with the shift electrode of the 
applicants admitted prior art to prevent the occurrence of pulse delay and rounding of 
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pulse wave-forms when driving the solid state image pickup apparatus, 
[claim 13] 

30. In regard to claim 1 3, note that the applicants admitted prior art in view of Tanaka 
et al. lacks a n upper-stage wiring layer that is formed of a poly-silicon layer. However, 
the office notes that it is well known in the art to use doped poly-silicon as a wiring 
material for its ability to withstand higher operational temperatures (i.e. silicon has a 
higher melting point that commonly used metals such as aluminum) (Official Notice). 
Therefore, It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use poly-silicon as the material for the upper wiring layer to allow 
the device to operate at higher temperatures. 

[claim 14] 

31 . In regard to claim 14, note that the applicants admitted prior art in view of Tanaka 
et al. lacks a n upper-stage wiring layer that is formed of a poly-silicon layer. However, 
the office notes that it is well known in the art to use doped poly-silicon as a wiring 
material for its ability to withstand higher operational temperatures (i.e. silicon has a 
higher melting point that commonly used metals such as aluminum) (Official Notice). 
Therefore, It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use poly-silicon as the material for the upper wiring layer to allow 
the device to operate at higher temperatures. 

[claim 15] 

32. In regard to claim 1 5, note that the applicants admitted prior art in view of Tanaka 
et al. lacks a n upper-stage wiring layer that is formed of a poly-silicon layer. However, 
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the office notes that it is well known in the art to use doped poly-silicon as a wiring 
material for its ability to withstand higher operational temperatures (i.e. silicon has a 
higher melting point that commonly used metals such as aluminum) (Official Notice). 
Therefore, It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use poly-silicon as the material for the upper wiring layer to allow 
the device to operate at higher temperatures, 
[claim 16] 

33. In regard to claim 16, note that the applicants admitted prior art discloses a solid 
image pickup apparatus further comprising: a first wiring layer (Figure 3, Item 80) for 
applying a voltage for transferring electric charge to the transfer electrode (Figure 3, 
Item 31 ) of said CCD register; a first contact which is formed into a strip shape along the 
electric charge transfer direction of said CCD register (Figure 2, Item 3b) and which 
connects said transfer electrode to said first wiring layer (Figure 2, Item 9); a shift 
electrode (Figure 2, Item 2b) which is formed between said pixel string (Figure 2, Item 
lb) and said CCD register (Figure 2, Item 3b) and which transfers the signal charges 
photoelectrically converted in the photoelectric converting sections in said pixel string to 
said CCD register; a second wiring layer (Figure 3, Item 6) for applying the voltage for 
transferring electric charge to said shift electrode; a second contact which is formed into 
a strip shape along a direction crossing substantially at right angles to electric charge 
transfer direction under said shift electrode and which connects said shift electrode to 
said second wiring layer (Figure 2, Item 7); and a shielding film (Figure 3, Item 10) 
formed above said third and fourth wiring layers via the insulating layer. Therefore, it 
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can be seen that the applicants admitted prior art lacks a third wiring layer formed 
above said first wiring layer via the insulating layer; a third contact which is formed into 
the strip shape along the electric charge transfer direction of said CCD register and 
which connects said first wiring layer to said third wiring layer; a fourth wiring layer 
formed above said second wiring layer via the insulating layer; and a fourth contact 
which is formed into the strip shape along a direction crossing substantially at right 
angles to electric charge transfer direction under said shift electrode and which 
connects said second wiring layer to said fourth wiring layer; 

34. Tanaka et al. discloses a "double-layered transfer gate" structure including an 
upper-stage wiring layer (Figure 2, Item 36) formed above the electrode wiring layer via 
an insulating layer (Figure 2, Item 39; Column 5, Lines 11-25) and a contact (Figure 2, 
Item C2) which connects the electrode wiring layer (Figure 2, Item 34) to the upper- 
stage wiring layer. The structure of Tanaka et al. prevents the occurrence of pulse 
delay and rounding of pulse wave-forms (Column 1 , Lines 44-55). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
the double-layered transfer gate structure of Tanaka et al. with the shift electrode and 
the transfer electrode of the applicants admitted prior art to prevent the occurrence of 
pulse delay and rounding of pulse wave-forms when driving the solid state image pickup 
apparatus. 

[claim 17] 

35. In regard to claim 17, note that in the imager of the applicants admitted prior art, 
each of the wiring layers is formed so that at least two of the wiring layers does not 
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overlap in a vertical direction when each of the wiring layers has a gap. The office 
notes that the additional gate structure of Tanaka et al. would not change this feature as 
the additional gate wires only exist on top of the existing gate while the existing gates of 
the applicants admitted prior art are spaced so that there is no overlap, 
[claim 18] 

36. In regard to claim 1 7, note that in the imager of the applicants admitted prior art, 
each of the wiring layers is formed so that at least two of the wiring layers does not 
overlap in a vertical direction when each of the wiring layers has a gap. The office 
notes that the additional gate structure of Tanaka et al. would not change this feature as 
the additional gate wires only exist on top of the existing gate while the existing gates of 
the applicants admitted prior art are spaced so that there is no overlap. 

[claim 19] 

37. In regard to claim 1 9, note that the applicants admitted prior art discloses a solid 
image pickup apparatus wherein: said CCD register comprises a first transfer electrode 
(Figure 2, Item 31 ) to which a first voltage is applied, and a second transfer electrode 
(Figure 2, Item 32) to which a second voltage is applied, the voltage for transferring 
electric charge is applied to said first transfer electrode from a first wiring layer (Figure 
3, Item 6), the voltage for transferring electric charge is applied to said second transfer 
electrode from a fifth wiring layer (Figure 3, Item 80), said first transfer electrode is 
connected to said first wiring layer via a first contact (Figure 2, note contact points on 
line 8) formed into a strip shape along the electric charge transfer direction of said CCD 
register, and said second transfer electrode is connected to said fifth wiring layer via a 
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plurality of contacts formed at predetermined intervals (Figure 2, note contact points on 
line 80). 
[claim 25] 

38. In regard to claim 25, note that the applicants admitted prior art discloses all 
limitations except an electric discharge gate, disposed in parallel with said pixel string, 
for discharging the signal charge photoelectrically converted in said photoelectric 
converting section; a discharge wiring layer for applying an electric discharging voltage 
to said electnc discharge gate; and a contact which is formed into a strip shape along a 
direction crossing substantially at right angles to an electric discharge direction in said 
electric discharge gate and which connects said electric discharge gate to said 
discharge wiring layer. However, it is well known in the art to provide an electric charge 
discharge gate, wiring layer and contact as claimed to allow for the resetting of pixel 
photodiodes prior to the start of integration to have a consistent base level charge for 
each picture (Official Notice). Therefore, It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to include a discharge gate, wire and 
contact as claimed to allow for resetting the array. 

[claim 26] 

39. In regard to claim 26, note that the applicants admitted prior art discloses all 
limitations except an electric discharge gate, disposed in parallel with said pixel string, 
for discharging the signal charge photoelectrically converted in said photoelectric 
converting section; a discharge wiring layer for applying an electric discharging voltage 
to said electric discharge gate; and a contact which is formed into a strip shape along a 
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direction crossing substantially at right angles to an electric discharge direction in said 
electric discharge gate and which connects said electric discharge gate to said 
discharge wiring layer. However, it is well known in the art to provide an electric charge 
discharge gate, wiring layer and contact as claimed to allow for the resetting of pixel 
photodiodes prior to the start of integration to have a consistent base level charge for 
each picture (Official Notice). Therefore, It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to include a discharge gate, wire and 
contact as claimed to allow for resetting the array, 
[claim 27] 

40. In regard to claim 27, note that the applicants admitted prior art discloses a solid 
image pickup apparatus comprising: a shift electrode (Figure 2, Item 2b), formed 
between said pixel string (Figure 2, Item lb) and said CCD register (Figure 2, Item 3b), 
for transferring the signal charges photoelectrically converted in the photoelectric 
converting sections in said pixel string to said CCD register (Page 1, Lines 30-32); and 
a first wiring layer (Figure 3, Item 6) for applying the voltage for transferring electric 
charge to said shift electrode. Therefore, it can be seen that the applicants admitted 
prior art lacks a second wiring layer formed above said first wiring layer via the 
insulating layer; and a contact which is formed into a strip shape along the electric 
charge transfer direction of said CCD register and which connects said first wiring layer 
to said second wiring layer. 

41 . Tanaka et al. discloses a "double-layered transfer gate" structure including an 
upper-stage wiring layer (Figure 2, Item 36) formed above the electrode wiring layer via 
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an insulating layer (Figure 2, Item 39; Column 5, Lines 11-25) and a contact (Figure 2, 
Item C2) which connects the electrode wiring layer (Figure 2, Item 34) to the upper- 
stage wiring layer. The structure of Tanaka et al. prevents the occun^ence of pulse 
delay and rounding of pulse wave-forms (Column 1 , Lines 44-55). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
the double-layered transfer gate structure of Tanaka et al. with the shift electrode of the 
applicants admitted prior art to prevent the occurrence of pulse delay and rounding of 
pulse wave-forms when driving the solid state image pickup apparatus, 
[claim 28] 

42. In regard to claim 28, note that the applicants admitted prior art discloses a solid 
image pickup apparatus comprising: a shift electrode (Figure 2, Item 2b), formed 
between said pixel string (Figure 2, Item lb) and said CCD register (Figure 2, Item 3b), 
for transferring the signal charges photoelectrically converted in the photoelectric 
converting sections in said pixel string to said CCD register (Page 1, Lines 30-32); and 
a first wiring layer (Figure 3, Item 6) for applying the voltage for transferring electric 
charge to said shift electrode. Therefore, it can be seen that the applicants admitted 
prior art lacks a second wiring layer formed above said first wiring layer via the 
insulating layer; and a contact which is formed into a strip shape along the electric 
charge transfer direction of said CCD register and which connects said first wiring layer 
to said second wiring layer. 

43. Tanaka et al. discloses a "double-layered transfer gate" structure including an 
upper-stage wiring layer (Figure 2, Item 36) formed above the electrode wiring layer via 
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an insulating layer (Figure 2, Item 39; Column 5, Lines 11-25) and a contact (Figure 2, 
Item C2) which connects the electrode wiring layer (Figure 2, Item 34) to the upper- 
stage wiring layer. The structure of Tanaka et al. prevents the occurrence of pulse 
delay and rounding of pulse wave-forms (Column 1 , Lines 44-55). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
the double-layered transfer gate structure of Tanaka et al. with the shift electrode of the 
applicants admitted prior art to prevent the occurrence of pulse delay and rounding of 
pulse wave-forms when driving the solid state image pickup apparatus, 
[claim 29] 

44. In regard to claim 29, note that the applicants admitted prior art discloses a solid 
image pickup apparatus comprising: a shift electrode (Figure 2, Item 2b), formed 
between said pixel string (Figure 2, Item lb) and said CCD register (Figure 2, Item 3b), 
for transferring the signal charges photoelectrically converted in the photoelectric 
converting sections in said pixel string to said CCD register (Page 1, Lines 30-32); and 
a first wiring layer (Figure 3, Item 6) for applying the voltage for transferring electric 
charge to said shift electrode. Therefore, it can be seen that the applicants admitted 
prior art lacks a second wiring layer formed above said first wiring layer via the 
insulating layer; and a contact which is formed into a strip shape along the electric 
charge transfer direction of said CCD register and which connects said first wiring layer 
to said second wiring layer. 

45. Tanaka et al. discloses a "double-layered transfer gate" structure including an 
upper-stage wiring layer (Figure 2, Item 36) formed above the electrode wiring layer via 
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an insulating layer (Figure 2, Item 39; Column 5, Lines 11-25) and a contact (Figure 2, 
Item C2) which connects the electrode wiring layer (Figure 2, Item 34) to the upper- 
stage wiring layer. The structure of Tanaka et al. prevents the occurrence of pulse 
delay and rounding of pulse wave-forms (Column 1 , Lines 44-55). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
the double-layered transfer gate structure of Tanaka et al. with the shift electrode of the 
applicants admitted prior art to prevent the occurrence of pulse delay and rounding of 
pulse wave-forms when driving the solid state image pickup apparatus. 



46. Claims 21, 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanaka et al. (US 5,506,429) in view of Wakayama et al. (US 5,736,756). 
[claim 21] 

47. In regard to claim 21 , note that Tanaka et al. discloses all limitations except for a 
diffusion area formed adjacent to said CCD register; a substrate wiring layer for 
applying a predetermined voltage to a substrate through said diffusion area; and a 
contact which is formed into a strip shape along the electric charge transfer direction of 
said CCD register and which connects said diffusion area to said substrate wiring layer. 

48. Wakayama et al. discloses a solid-state image sensing device with a light 
shielding film (Figure 1 , Item 24) which contacts a diffusion area on the substrate(Figure 
1 ) , and a potential applying means (Figure 1 , Item 26) which reduces smear and dark 
current in the image sensor (Column 2, Lines 55-60). The office notes that the light 
shielding film comprises a contact (i.e. the sections running perpendicular to the 
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substrate) and a wiring layer (i.e. the sections running parallel to the substrate). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to implement a light shielding film such as that of Wakayama et al. to reduce 
smear and dark current in the imager of Tanaka et al. 
[claim 22] 

49. In regard to claim 22, note that Tanaka et al. discloses all limitations except for a 
diffusion area formed adjacent to said CCD register; a substrate wiring layer for 
applying a predetermined voltage to a substrate through said diffusion area; and a 
contact which is formed into a strip shape along the electric charge transfer direction of 
said CCD register and which connects said diffusion area to said substrate wiring layer. 

50. Wakayama et al. discloses a solid-state image sensing device with a light 
shielding film (Figure 1, Item 24) which contacts a diffusion area on the substrate(Figure 
1 ) , and a potential applying means (Figure 1 , Item 26) which reduces smear and dark 
current in the image sensor (Column 2, Lines 55-60). The office notes that the light 
shielding film comprises a contact (i.e. the sections running perpendicular to the 
substrate) and a wiring layer (i.e. the sections running parallel to the substrate). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to implement a light shielding film such as that of Wakayama et al. to reduce 
smear and dark current in the imager of Tanaka et al. 

[claim 23] 

51 . In regard to claim 23, note that Tanaka et al. discloses all limitations except for a 
diffusion area formed adjacent to said CCD register; a substrate wiring layer for 
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applying a predetermined voltage to a substrate through said diffusion area; and a 
contact which is formed into a strip shape along the electric charge transfer direction of 
said CCD register and which connects said diffusion area to said substrate wiring layer. 

52. Wakayama et al. discloses a solid-state image sensing device with a light 
shielding film (Figure 1 , Item 24) which contacts a diffusion area on the substrate(Figure 
1 ) , and a potential applying means (Figure 1 , Item 26) which reduces smear and dark 
current in the image sensor (Column 2, Lines 55-60). The office notes that the light 
shielding film comprises a contact (i.e. the sections running perpendicular to the 
substrate) and a wiring layer (i.e. the sections running parallel to the substrate). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to implement a light shielding film such as that of Wakayama et al. to reduce 
smear and dark current in the imager of Tanaka et al. 

53. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
applicants admitted prior art in view of Wakayama et al. (US 5,736,756). 

[claim 21] 

54. In regard to claim 21 , note that the applicants admitted prior art discloses all 
limitations except for a diffusion area formed adjacent to said CCD register; a substrate 
wiring layer for applying a predetermined voltage to a substrate through said diffusion 
area; and a contact which is formed into a strip shape along the electric charge transfer 
direction of said CCD register and which connects said diffusion area to said substrate 
wiring layer. 
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Wakayama et al. discloses a solid-state image sensing device with a light shielding film 
(Figure 1, Item 24) which contacts a diffusion area on the substrate(Figure 1) , and a 
potential applying means (Figure 1 , Item 26) which reduces smear and dark current in 
the image sensor (Column 2, Lines 55-60). The office notes that the light shielding film 
comprises a contact (i.e. the sections running perpendicular to the substrate) and a 
wiring layer (i.e. the sections running parallel to the substrate). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
implement a light shielding film such as that of Wakayama et al. to reduce smear and 
dark current in the imager of the applicants admitted prior art. 



55. Claims 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the applicants admitted prior art in view of Tanaka et al. (US 5,506,429) as applied 
to claims 2 and 3 above, and further in view of Wakayama et al. (US 5,736,756). 
[claim 22] 

56. In regard to claim 22, note that the applicants admitted prior art in view of Tanaka 
et al. discloses all limitations except for a diffusion area formed adjacent to said CCD 
register; a substrate wiring layer for applying a predetermined voltage to a substrate 
through said diffusion area; and a contact which is formed into a strip shape along the 
electric charge transfer direction of said CCD register and which connects said diffusion 
area to said substrate wiring layer. 

57. Wakayama et al. discloses a solid-state image sensing device with a light 
shielding film (Figure 1, Item 24) which contacts a diffusion area on the substrate(Figure 
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1) , and a potential applying means (Figure 1, Item 26) which reduces smear and dark 
current in the image sensor (Column 2, Lines 55-60). The office notes that the light 
shielding film comprises a contact (i.e. the sections running perpendicular to the 
substrate) and a wiring layer (i.e. the sections running parallel to the substrate). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to implement a light shielding film such as that of Wakayama et al. to reduce 
smear and dark current in the imager of the applicants admitted prior art in view of 
Tanaka et al. 
[claim 23] 

58. In regard to claim 23, note that the applicants admitted prior art in view of Tanaka 
et al. discloses all limitations except for a diffusion area formed adjacent to said CCD 
register; a substrate wiring layer for applying a predetermined voltage to a substrate 
through said diffusion area; and a contact which is formed into a strip shape along the 
electric charge transfer direction of said CCD register and which connects said diffusion 
area to said substrate wiring layer. 

59. Wakayama et al. discloses a solid-state image sensing device with a light 
shielding film (Figure 1 , Item 24) which contacts a diffusion area on the substrate(Figure 
1) , and a potential applying means (Figure 1, Item 26) which reduces smear and dark 
current in the image sensor (Column 2, Lines 55-60). The office notes that the light 
shielding film comprises a contact (i.e. the secfions running perpendicular to the 
substrate) and a wiring layer (i.e. the sections running parallel to the substrate). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
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made to implement a light shielding film such as that of Wakayama et al. to reduce 
smear and dark current in the imager of the applicants admitted prior art in view of 
Tanaka et al. 



60. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
applicants admitted prior art. 

[claim 24] 

61 , In regard to claim 24, note that the applicants admitted prior art discloses all 
limitations except an electric discharge gate, disposed in parallel with said pixel string, 
for discharging the signal charge photoelectrically converted in said photoelectric 
converting section; a discharge wiring layer for applying an electric discharging voltage 
to said electric discharge gate; and a contact which is formed into a strip shape along a 
direction crossing substantially at right angles to an electric discharge direction in said 
electric discharge gate and which connects said electric discharge gate to said 
discharge wiring layer. However, it is well known in the art to provide an electric charge 
discharge gate, wiring layer and contact as claimed to allow for the resetting of pixel 
photodiodes prior to the start of integration to have a consistent base level charge for 
each picture (Official Notice). Therefore, It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to include a discharge gate, wire and 
contact as claimed to allow for resetting the array. 



Allowable Subject Matter 
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62. Claim 20 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

[claim 20] 

63. In regard to claim 20, the prior art does not teach or fairly suggest a solid state 
imager with a conductive layer intermittently formed above the shift electrode via an 
insulating layer, a wiring layer formed above the conductive layer via the insulating layer 
and a contact which is formed into a strip shape along a direction crossing substantially 
at right angles to the electric charge transfer direction under the shift electrode and 
which connects the shift electrode to the wiring layer at a gap position of the conductive 
layer. 



64. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following prior art further shows the current state of the art in 
image sensor wiring configurations and light shielding. 



Conclusion 



I. 



Kawahara et al. 



US 4,696,021 



II 



Masatoshi 



US 5,028,970 



III 



Negishi et al. 



US 5,250,825 



IV. 



Hatano 



US 5,504,355 



V. 



Nakashiba 



US 5,442,396 
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65. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J Henn whose telephone number is (703) 305- 
8327. The examiner can nornnally be reached on M-F 7:30 AM - 5:00 PM, alternate 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wendy R Garber can be reached on (703) 305-4929. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infornnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



TJH 

3/19/2004 
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